T , a novel mesophilic, anaerobic, halotolerant, rod-shaped bacterium, was isolated from a drain at the bottom of a corroded kerosene storage tank of the Socié té Tunisienne 
The genus Fusibacter belongs to the phylum Firmicutes, order Clostridiales. Members of this genus are recognized as chemo-organotrophic and obligately anaerobic microorganisms. Only two species of the genus Fusibacter have been isolated and characterized at the time of writing. They are Fusibacter paucivorans, isolated from a sample of reservoir water collected from an offshore oil-producing well in Congo, Central Africa (Ravot et al., 1999) , and Fusibacter tunisiensis, isolated from a digester treating wastewater originating from a Tunisian olive mill (Ben Hania et al., 2012) . While F. paucivorans used only thiosulfate as terminal electron acceptor, both thiosulfate and elemental sulfur were reduced into sulfide by F. tunisiensis.
Here, we report on the isolation of a novel mesophilic, thiosulfate-and sulfur-reducing bacterium, strain LTF Kr01 T , pertaining to the genus Fusibacter and isolated from a corroded kerosene storage tank of the Société Tunisienne des Industries de Raffinage (STIR). Phenotypic, phylogenetic and genotypic traits of this strain allowed its assignment as a representative of a novel species of the genus Fusibacter with the proposed name Fusibacter bizertensis sp. nov.
Samples were collected from a drain at the bottom of a corroded kerosene storage tank of the STIR (Société Tunisienne des Industries de Raffinage) in Bizerte, North Tunisia. In situ, the temperature was 20-30 u C, pH 7.3 and the concentration of sodium chloride 2 g l
21
. The samples were collected under anaerobic conditions and transported to the laboratory at ambient temperature. Strict anaerobic technique was applied for the culture isolation and cultivation (Hungate, 1969) .
The basal medium used for isolation contained (per litre of distilled water) 1.0 g NH 4 Cl, 0.3 g K 2 HPO 4 , 0.3 g KH 2 PO 4 , 0.1 g KCl, 0.1 g CaCl 2 . 2H 2 O, 2.0 g NaCl, 1.0 g yeast extract (Difco), 0.5 g MgCl 2 . 6H 2 O, 0.5 g cysteine hydrochloride, 3.2 g Na 2 S 2 O 3 , 1 ml resazurin and 1 ml Widdel trace element solution (Widdel & Pfennig, 1982) . The pH was adjusted to pH 7.2 with 10 M KOH solution. The medium was boiled and cooled under high purity nitrogen flow, then dispensed into Hungate tubes, degassed under flow of N 2 /CO 2 (80 : 20, v/v) , and subsequently sterilized by autoclaving at 110 u C for 45 min. Before inoculation, 0.1 ml 10 % (w/v) NaHCO 3 , 0.1 ml 2 % (w/v) Na 2 S . 9H 2 O and substrates were injected from sterile stock solutions into the tubes containing the basal culture medium.
Inoculated tubes were incubated at 30 u C. Culture was purified by repeated use of the Hungate roll-tube method (Hungate, 1969) and medium solidified with 1.6 % (w/v) agar, before transfer of each isolate back into liquid medium.
To obtain an enrichment culture, a 0.5 ml aliquot of the sample was injected into Hungate tubes containing 5 ml basal medium and glucose as energy source. This procedure was repeated to obtain serial dilutions and the tubes were then incubated at 30 u C. To obtain pure cultures from the last positive dilution tube (10 26 ), subcultures were undertaken several times under the same growth conditions prior to the isolation. For isolation, the culture was serially diluted tenfold in roll tubes. Several colonies that developed were picked separately. The colonies obtained in roll tubes were round and brown and were about 2 mm in diameter after 7 days of incubation. The process of serial dilution was repeated several times until the isolates were deemed to be axenic. Several phylogenetically closely related (similarity higher than 99 %) strains similar in morphology and producing the same end products from glucose metabolism were isolated. One strain, designated LTF Kr01 T , was chosen for further characterization.
Growth experiments were performed in duplicate using Hungate tubes containing 5 ml basal medium. Temperature, pH and NaCl concentration ranges (respectively: 15-55 u C, pH 5.5-9, 0-200 g NaCl l
) for growth were determined using basal medium supplemented with glucose at 20 mM (final concentration). The pH of the culture medium was adjusted with anaerobic sterile stock solutions of 1M HCl (acidic pH), 10 % (w/v) NaHCO 3 or 8 % (w/v) Na 2 CO 3 (alkaline pH) and the pH was always checked after inoculation. Water baths were used to obtain incubation temperatures of up to 55 u C. For studies of NaCl requirements, NaCl was weighed directly in the tubes prior to the medium being dispensed. The novel isolate was subcultured at least once under the same experimental conditions prior to determination of growth rates to minimize the lag phase due to the stress induced by change in culture conditions. To test for electron acceptors, 20 mM sodium thiosulfate, 20 mM sodium sulfate, 2 mM sodium sulfite and 2 % (w/v) elemental sulfur were added to the medium. H 2 S production was determined spectrophotometrically (CordRuwisch, 1985) . The end products of substrate metabolism were measured by HPLC after 2 weeks of incubation at 30 u C (Fardeau et al. 1997) .
The presence of spores was determined by microscopic examination of cultures at different phases of growth.
The presence of heat-resistant spores was determined by heating at 80 u C for 10-20 min, at 90 u C for 5-10 min and at 100 u C for 10 min.
Gram staining was performed on heat-fixed cultures using a Difco Gram staining kit as recommended by the manufacturer. The morphology of cells in the exponential phase of growth was investigated with an electron microscope (H 600; Hitachi) at 75 kV, after negative staining with 1 % (w/v) sodium phosphotungstic acid (pH 7.0), as described by Fardeau et al. (1997) .
Growth was measured by inserting Hungate tubes directly into a spectrophotometer (Cary 50; Varian) and measuring the optical density at 580 nm. Hydrogen was measured as described by Fardeau et al. (1993) .
Exponential-phase cultures of strain LTF Kr01
T were sent to the DSMZ (Braunschweig, Germany) for fatty acids analysis. Fatty acids were extracted using the method of Miller (1982) , with the modifications of Kuykendall et al. (1988) , and the profile of cellular fatty acids was analysed by GC (model 6890N; Agilent Technologies) using the Microbial Identification System (Sherlock version 6.1, database TSBA40; MIDI).
The G+C content of the genomic DNA of strain LTF Kr01
T was also determined at the DSMZ. The DNA was isolated and purified by chromatography on hydroxyapatite using the procedure of Cashion et al. (1977) and the G+C content was determined by using HPLC as described by Mesbah et al. (1989) .
The methods for extraction and purification of genomic DNA from strain LTF Kr01
T , and those of the amplification and sequencing of the 16S rRNA gene, were described by Khelifi et al. (2010) . The partial sequences generated were assembled using BioEdit version 5.0.9 (Hall, 1999) and sequences of 1516 nt were aligned manually for errors. The most closely related sequences in GenBank (option model 178), and the Ribosomal Database Project (release 10) were identified using BLAST (Altschul et al., 1990) and the Sequence Match program (Cole et al., 2009) . These sequences were retrieved and aligned manually and adjusted according to 16S rRNA secondary structure using BioEdit. Evolutionary distances were calculated by using the Jukes and Cantor option (Jukes & Cantor, 1969) . Dendrograms were reconstructed with the TREECON program using the neighbour-joining method (Saitou & Nei, 1987) . The tree topology was re-examined by the bootstrap method (2000 replications) of resampling (Felsenstein, 1985) . Its topology was also supported by using the maximum-parsimony and maximum-likelihood algorithms.
Cells of strain LTF Kr01
T were motile, Gram-stainingpositive, small rods with sizes of 0.561 mm and occurred singly or in pairs (Fig. S1a , available in the online Supplementary Material). Transmission electron microscopy of ultrathin sections revealed the typical Grampositive cell wall structure with electron-dense layer and the absence of an outer membrane (Fig. S1b) . Spores were not observed.
Strain LTF Kr01
T was anaerobic but tolerated up to 2 % (v/ v) O 2 . It was mesophilic, growing at 15-40 u C with an optimum at 30 u C. It grew at sodium chloride concentrations ranging from 0 to 50 g NaCl l 21 with an optimum at 5 g NaCl l
21
and between pH 5.5 and 8.2 with the optimum for growth being pH 7.2. Yeast extract was required for growth and could not be replaced by bio-trypticase.
Strain LTF Kr01
T grew on The G+C content of DNA of strain LTF Kr01 was 37.4 mol%.
Phylogenetic analysis of the 16S rRNA gene sequence, containing 1516 nt, revealed that strain LTF Kr01 T represents a novel species of the genus Fusibacter within Cluster XI of the order Clostridiales, with all three algorithms used (neighbour-joining, maximum-parsimony and maximum-likelihood) (Fig. 1) . Strain LTF Kr01 T shared 94.6 and 93.6 % 16S rRNA gene sequence similarity with its closest anaerobic, thiosulfate-reducing relatives, F. tunisiensis and F. paucivorans, isolated from a wastewater treatment digester and an oil-producing well, respectively (Ben Hania et al., 2012; Ravot et al., 1999) . Besides phylogenetic considerations, assignment of this strain to the genus Fusibacter was ascertained by its DNA G+C content, which was found to be similar to that of F. tunisiensis, but differed markedly from that of F. paucivorans (Table 1) . Fatty acids of strain LTF Kr01 T were also found to be similar to those of F. tunisiensis. shown at branch nodes. Filled circles indicate that the corresponding nodes were also recovered in the tree generated with the maximum-parsimony and maximum-likelihood algorithms. Clostridium felsineum DSM 794 T was used as an outgroup. Bar, 5
substitutions per 100 nt.
Fusibacter bizertensis sp. nov.
However, major differences in the fatty acids profiles were observed between both these bacteria and F. paucivorans (Table 2 ).
In contrast to F. tunisiensis and F. paucivorans, strain LTF Kr01 T used a wider range of substrates and was less tolerant to the presence of NaCl in the culture medium (Table 1) . It is noteworthy that, similarly to F. paucivorans, strain LTF Kr01
T performed thiosulfate-reduction, which is thought to increase biocorrosion processes (Crolet & Magot, 1996) . Taking into account that strain LTF Kr01
T was isolated after dilution of the original sample from a kerosene storage tank where active biocorrosion was occurring, it cannot be excluded that it may be involved in this in situ pernicious activity.
Finally, based on comparative physiological and phylogenetic data, we propose that strain LTF Kr01
T should be assigned to a novel species of the genus Fusibacter, for which the name Fusibacter bizertensis sp. nov. is proposed.
Description of Fusibacter bizertensis sp. nov
Fusibacter bizertensis (bi.zert.en9sis. N.L. masc. adj. bizertensis of or belonging to Bizerte, a town in the north of Tunisia).
Has round colonies after 7 days of incubation at 30 u C. Cells are motile, Gram-stain-positive rods (0.5 mm width61 mm length). They appear singly or in pairs. No spores are detected. Mesophilic, with growth ranging between 15 and 40 u C (optimum 30 u C). Halotolerant [optimal growth with 0.5 % (w/v) NaCl; range 0-5 %]. Optimum pH is 7.0 and range pH 5.5-8.2. Yeast extract but not bio-trypticase is required for growth. Reduces The type strain, LTF Kr01 T (5DSM 28034 T 5JCM 19376 T ), was isolated from a drain at the bottom of a corroded kerosene storage tank of the Société Tunisienne des Industries de Raffinage (STIR), Bizerte. The genomic DNA G+C content of the type strain is 37.4 mol% (HPLC).
